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2 Claims.

This invention relates to improvements in
variable speed hydraulic couplings or clutches
of the type employing a rotatable casing driven
by a prime mover and in which casing two fluids
of different resistant value are employed . inde-
pendently as well as in mixtures of relatively
varied proportions and wherein the control of
the independent fluids and of their mixtures is
effected through movable valve means adapted
for metering and arresting the flow of the fluids
bassing through a fluid-circulating and power-
transmitting instrumentality such as, for exam-
ple, a gear type pump having elements opera-
tively connecting the rotatable casing with a
driven shaft extending into the casing,

According to the embodiment of the present
invention disclosed in the attached drawings, the
clutch casing is driven by a drive shaft affixed
thereto and a driven shaft extends coaxially into
the casing with the sun gear of a planetary gear
type pump keyed thereto. The casing carries
preferably a plurality of planetary gears meshing
with the sun gear which is mounted on the driven
shaft. In operation, the casing is partially filled

with oil which occupies an annular space near 2¢

the outer periphery of the casing when the Iatter
is rotated by the driving shaft. During such
operation the core or central portion of the space
within the casing is occupied by air. During
neutral operation, when it is desired that no
coupling be established between the driving and
. driven shafts, only air is being admitted into
the inlet ports of the bump and with the dis-
charve control valve in open position the air is
freely discharged into the central zone of air
within the ecasing. Multiple oil intake control
valves are provided within the outer zone of oil,
It will be obvious that during such neutral opera-
tion the planetary gears together with the casing
will votate about the stationary sun gear and
will be effecive to pump only air which is freely
discharged into the central air space within the
casing. While only air is being circulated through
the pump because the oil inlet valves are in closed
positions, no drive from the driving shaft to the
driven shaft is transmitted since the movement
of air through the pump offers no appreciable
resistance.

When it is desired to establish a driving con-

nection between the shafts, the intake  control :

valves and the single discharge control valve may
be concurrently operated to establish communi-
cation between the pump port system and the
annulus of oil within the ‘casing. During the

rotation of the casing and annulus of oil therein, :
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the centrifugal force acting on the oil and the
suction created by the bump gears will cause g
flow of oil into the pump for admixture with
the air when the intake and discharge control
valves are simultaneously shifted and since the
discharge ports are adapted to be progressively
restricted by the discharge control valve while
the oil intake valves are progressively opened
considerable resistance to the pumping effort is
introduced and this resistance manifests itself in
an attempt of the planetary gears to drag the
sun gear. around with them, thus imparting a
brogressively increased speed to $he driven shaft.
When the inlet ports are completely open, the
discharge ports will be completely closed and
the arrangement is such that the communicg-
tion between the inlet ports and the air core still
remains open. However, since the oil inlet ports
are now completely open, the tendency of the
pump gears to draw in oil will completely pre-
dominate over the tendency of air to enter the
bump and the pump circuit will then be com-
pletely filled with oil alone. Since the discharge
ports are completely closed, the planetary gears
will be unable to rotate relatively to the sun gear
to effect pumping and the driven and driving
shafts will thus be locked together in substan-
tially 1-to-1 driving relationship in the desired
direction of rotation.

Generally, couplings of the above-described
type are known and the present invention is
directed to improvements in valve and manifold
structures for the inlet and discharge ports of
the power-transmitting bumping means of such
couplings.

It is, therefore, an object of this invention to
provide novel fiuid control means for the fluid-
circulating ang power-transmitting pumping
means of a variable speed hydraulic coupling
comprising improvements in valve structure and
arrangement over valves heretofore used.

A further object of the invention resides in the
provision of certain improvements in a type of
hydraulic coupling comprising: a rotatable cas-
ing partially filled with oil to provide therein,
during its rotation, an outer annular zone of oil
ahd an inner central zone of air, pumping means
disposed within the casing having elements oper-
atively connected to the casing and to a driven
shaft and also having intake and discharge mani-
fold p'ates on opposite sides thereof; the im-
provements necludng the intake manifold plate
containing & plurality of radially disposed air
inta’e passages extending from their inner con-
stantly open inlet ends within the zone of air
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and having outer ends discharging into the
pumping means within the zone of oil, & plurality
of oil inlet passages in the intake manifold for
discharging oil into the discharge ends of the
air intake passages, an oil inlet control valve for
each oil intake passage disposed within the zone
of oil, an element operatively connecting all of
the oil intake control valves, the discharge mani-
fold containing a plurality of radially disposed
fluid discharge passages having inlet ends com-
municating with the pumping means and having
discharge ends communicating with a Dresstre-
stabilizing groove formed within a valve seat in
the discharge manifold, a single eylindrical dis-

charge control valve movably mounted on the”

discharge manifold valve seat for controlling fluid
discharge from the pressure-stabilizing  groove,
means operatively connecting the connecting ele~
ment for the oil intake control valves with the
single discharge control valve, and means opera-
tively conunected with the discharge control valve
extending outwardly from +within the ¢asing to
afford simultaneous control of all of the valves
exteriorly of the casing during its rotation.

Tt is @ further object of this invention to pro-
vide novel control valves and manifolds for a
hydraulic -coupling that are of simple construc-
tion, may be econemically produced, and which
are ‘so arranged as 1o permit easy assembly and
disassembly.

Other objects and advantages will become ap-
parent to those gkilled in the art as the descrip~
tion ‘proceeds in connection with the accompany-
ing drawings wherein:

Pig.lisa longitudinal sectional view through a
hydraulic coupling empodying the present in-
vention.

Tg. 2 is a transverse sectional view taken sub-
stantially along the line 22 of Fig. 1.

Fig. 3 is a sectional view taken substantially
along the line 3.3 of Fig. 1 with certain bolts
being omitted for clarity of illustration, some
parts being proken away, and a portion only of
the ring ‘connecting the - intake valves being
shown.

g, 4 is a diametral sectional view of the in-
take manifold also shown in Fig. 1.

Fig. b is a transverse sectional view taken sub-
stantially along the line 55 of Fig. 1 looking in
the direction of the arrows.

Fig. 6 is a diametral view of the discharge
manifold employed in the present invention.

Fig, 7 is an elevational view of the discharge
control valve.

Tig, 8 is a sectional view of the discharge con-

trol valve taken substantially along the line 8—8
of Fig. 7.

Fig. 9 is an clevational view of the ring con-
necting the intake control valves of the present
jnvention and,

Tig. 10 is a sectional view of the ring shown in
Fig. 9 taken substantially along the line 10—i0
of Fig. 9.

‘Referring now specifically to Fig. 1, there is
shown a drive shaft 18, which may be driven by
any suitable prime mover or may constitute the
armature shaft of an electric motor or the crank-
shaft of .an internal combustion engine. The
drive shaft 18 is provided with an enlarged head
{2 having a cylindrical side 14 and a fange 124
and a central axial hore i5 extending into its
inner end. The shaft head 12 is positioned
within the .cylindrical hub portion 184 of the
casing half-section 18 and bolted thereto as by
bolts 16. The casing half-section or member {8
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is provided with outwardly projecting ribs 20
which function as strengthening elements and
also as cooling fins. The casing member 8 is
provided at its outer periphery with a planar
seat 22.

A pump body or carrier member 24 is provided
with an outwardly extending peripheral flange
26 having one face seated against the seat 22 of
the casing member 18 and its opposite face seated
against a seat 28 on a second casing half-section
or member 30. The casing member 30 is iden-
tical to the casing member 18 and bolts 32 extend
through the peripheral portions of the casing

‘members 18 and 30 and the flange 26 of the pump

body 24 to thereby hold these members in rigid
asseinbled relationship. The casing member 30
is provided with ribs 21, identical to the ribs 28.

Within its cylindrical hub portion 304, the
¢asing member 38 supports a cylindrical flanged
bearing sleeve 84, assembled thereto by any suit-
able means, ‘Such as cap SCrews 38 which pass
through the sleeve flange 284, The sleeve 84 is
provided with a seat 38 for the outer race of a
ball ‘bearing -assembly 40. A split ring retainer
42 may be provided to retain the ball bearing
assembly 49 in position within the sleeve 34.

The ball bearing assembly 48, just described,
rotatably supports a driven or output shaft a4
coaxial with the drive shaft 19. The driven shaft
45 extends axially through the casing and its
reduced end portion 46 is rotatably supported in
2 needle bearing 48 mounted within the central
bore {5 in the head 12 ‘of the drive shaft 18, A
centrally disposed sun gear 50 (see also Fig. 2)
is rigidly -secured, as by key 43, to the driven
shaft 44 in a position to lie within the axial cen-
ter of the pump body 24. The shaft 48 is pro-
vided with parallel grooves 49 to receive split
rings 41 engaging opposite sides of the ball bear-
ing assembly #40. ‘There is also provided a suit-
able sealing ring assembly 45 between the sleeve
34 and the shaft 44 to exclude foreign matter
from the bearing 40 and to prevent leakage of oil
from the interior of the casing.

Referring to Fig. 2, it will be seen that the
pump body 24 is provided with a cavity 52 of a
diameter to snugly receive therein the sun gear
59, the cavity %2 having segmental openings op-
posite the planetary gears 56 where same mesh
with the sun ‘gear 58. The pump body 24 is also
provided with a plurality of cavities 54 for the
plenetary gears 56 which operatively mesh with
the sun gear 58. The pump body cavities 54 are
of a diameter to snugly receive therein the plane-
tary gears 56. The spaces 58 .on one side of each
of the pump couples (comprised by one of the
planetary gears 56 and the sun gear 50) consti-
tute inlet chambers for the pump and the spaces
60 on the opposite sides of each couple consti~
tute outlet or discharge chambers for the pump.
Tach of the inlet chambers £8 is connected by a
passage 62 with an inlet port 64 opening through
one face of the pump body 24. In like manner,
each of the discharge chambers 60 is connected
by a passage 66 with'a discharge port €8 opening
through the opposite face of the pump body 28
(see Fig. 1); the openings for the inlet ports 64
and the openings in the opposite face of the
pump body for the discharge ports €8 being
axially aligned.

The fiuid intake ‘manifold 70 (see Figs. 1, 3
and 4) comprises a generally eircular plate hav-
ing outwardly extending ears 72 and 74. The
central circular portion 76 of the intake mani-
fold is of lesser diameter than the interior of the
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casing and the ears 712 and T4 are so positioned
and of such dimensions as to extend over respec-
tively the inlet ports 64 of the pump body 24 and
the cavities 54 for the vlanetary gears 58. The
intake manifold plate 18 is provided with a cen-
tral eylindrieal opening 78 within the zone of
air, somewhat larger thah the outer diameter of
the shaft 44, and generally radial unvalved air
intake passages 80
plate 70 from said central opening 78 to within
the portions of the ears 12 overlying the inlet
ports 64. Also overlying the inlet’ ports 64 are
the tubular bosses 82 integral with ang extending
axially of the manifold plate 70.. These bosses
82 are provided with cylindrical bores 84 extend-
ing therethrough axially of the assembly and
communicating with the outermost ends of the
bassages 80 and with the inlet ports 64. Ex-
tending into the outer portion of the tubular
wall of each of the bosses 82 is a semi-circular
slot 86 establishing communication between the
interior of the cylindrieal bore 84 and the oil
annulus within the peripheral portion of the
interior chamber of the coupling .casing. 'The
intake manifold plate 10 is secured to one end
face of the pump body 24 as by means of bolis
88. The intake manifold plate T8 also conski-
tutes a support for one end of each of the tubu-
lar spindles 80 upon which the planetary gears
56 are mounted for rotation upon needle bear-
ings 92 or the like. Ag shown in Fig, 1, the
spindles 90 are secured to the intake and dis-
charge manifolds by central cap screws 94. The
spindles 98 have reducedq end portions snugly re-

ceived in accurately positioned counterbores in ¢

the manifold plates 10 and 1088. The widths of
the rim portion of the sun gear 59 and those of
the planetary gears 56 are substantially equal to
the thickness of the bump body 24 so that the
inner faces of the manifolds 70 and {88 when
tightly secured to the bump body 24 by bolts 83
just contact the opposite rim faces of the gears
50 and 56 to thus define substantially fluid-tight
spaces between the teeth of the gears, all in a
well-known manner, ' :
Each of the bores 84 in the tubular bosses §2
slidably receives therein an oil intake control
valve 98 of generally hollow cylindrical shape
which is provided on its outer face with an arcu-
ate recess preferably in the form of a cirecumfer-
ential groove 100 adjacent its outermost end.
The valves 98 are simultaneously axially out-
wardly slidable in the bores 84 from their inner-
most positions wherein the valves completely
~close the oil inlet slots 86, as shown in Fig. 1;
however, when the intake valves 98 are in such
closed positions they do not close the outer ends
of the air intake passages 89. The valves 98 are
preferably simultaneously movahle outwardly to
a position wherein the oil inlet slots 86 are com-
pletely uncovered, thus establishing communieca-
tion bebween the oil annulus in the interior of the
coupling casing and the bores 8§. B
An intake valve connector ring 181 (see also
Figs. 9 and 10) is so dimensioned that when
placed coneentrically about the driven shaft 44
its outer periphery exterds into the recesses or
grooves {08 in the valves 93. The connector ring
161 is preferably provided with substantially
semi-circular notches {92 in its periphery to par-
tially embrace the “neck” portion of the valves
98 at the bottom or base of the grooves 189.
These notches 102 offset any tendency of the
ring 101 to rotate about the axis of the coupling

extend within the manifold.
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relatively to the pump body and manifold due
to inertia or other causes.

As best shown in Fig. 4 the cylindrical bosses
82 each have a semicircular portion cut away on
their inner sides, as.at 85, which permits axial
movement of the connector ring {61 while pro-
viding an arcuate bearing support for the valve
98 radially outwardly of the ring 161. The out-
wardly extended arcuate bearing supports thus
brovide guide surfaces for the valves 98 during
their sliding movements in the bores 84.

‘The ring {81 ig supported, for axial sliding
mmovement in the assembly, on and movable by
a plurality of axially extending valve-connecting
rods 104 slidably movable through the intake
manifold 78, the pump body 24, and through the
discharge manifold (68 to be described later,
The connecting rods (64 may be in the form of
hollow tubular sleeves extending from the inner
face of the ring 181 to the inner face of an outer
portion of ‘a discharge control valve (22, to be
described later, and may. be held assembled
thereto by means of through bolts {08. The rods
134 not only support the ring 181 for axia] move-
ment in the assembly but also constitute actuat-
ing means therefor in a manner that will be de-
scribed hereafter.

Referring now to Figs. i,5
a discharge manifold plate
adjacent face of the bump body: 24 axially op-
Posite the intake manifold plate 10. The dis-
charge manifold {08 is provided with an axially
disposed circular -opening {{4 and oubwardly ex-
tending ears 110 and {12, The ears 110 are so
Dositioned as to overlie the bump discharge ports
68 and the ears 112 are so dimensioned and po-
sitioned ag to overlie and enclose the adjacent
ends of the pump body cavities 54 in which the
blanetary gears 56 are rotatably mounted. The
manifold plate 108 is held assembled to the pump
body 24 by means of the same bolts 83 pbreviously
referred to, and also constitutes a support for
the adjacent ends of the spindles 92 upon which
the planetary gears 56 are mounted. The central
bolts or cap screws 94, previously referred to, fur-
ther act to hold the manifold plates in assemhled
relation to the pump body 24. .

As more clearly shown in Pigs. 1 and 8, the
discharge manifold plate {68 is provided with
a.central axial cylindriea] bove 118 which is some-
what larger in' diameter than the central open-
ing 18 of the intake manifold 76 and constitutas
a valve seat. In the inner periphery of the bore
14 is a circumferentia] inwardly extending pres-
sure-stabilizing groove | 6. The discharge mani-
fold 108 is provided with a plurality of discharge
bassages - 120 extending outwardly from the
groove {16 and thence arcuately = outwardly
through the inner face of the manifold plate {08
into communication with the pump body dis-
charge ports 68 breviously referred to, )

A cylindrical fluid discharge control valve 22
(see Figs. 1, 7 and 8) is so dimensioned as to be
snugly received within the bore {14 of the dis-
charge manifold plate but capable of axial slid-
ing movement therein. The valve 122 is pro-
vided with a plurality of circumferentially
equally spaced openings {24 and 125 in its outer
cylindrical wall 128 which communicate with an
interior annular chamber 118 situated between
the outer wall 126 and an inner cylindrical wall
{21. A plurality of discharge bassages 128 ex-
tend axially of the valve {22 and discharge
through the outer end face thereof and com-
municate at their inner ends with the annular

and 6, there is shown
108 attached to the
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chamber i 18. The clutch-driven shaft 44 extends
through the central bore 1308 of the valve. The
valve 122 isalso provided with a triangular plate
like portion terminating in outwardly extend-
ing ears {32 which extend radially outwardly so
that their outermost portions are in alignment
with the valve connecting rods {04 previously
described. The bolts {06 of the connecting rods
previously referred to extend through openings
124 in the ears (32 to securely connect the -dis-
charge control valve
connector ring 101 to form an operational fluid
intake and discharge control unit.

The outer face of the discharge control valve
122 is provided with a plurality of bores {36 for
receiving therein the inner ends of valve shifter
rods (38 which slidably extend through the en-
larged head portion 12 of the driving shaft i0.
The bores 136 extend into lues 137 which are
cast within the valve and constitute stiffeners
integrally connecting the inner cylindrical wall
121 with the outer ¢ylindrical wall 126 and are
disposed between the discharge passages i28.
The rods {38 may be provided with transverse
grooves engageable by a split ring 1490 to hold
the rods 138 assembled to the discharge control
valve 122. The control rods 138 pass through
suitable packing glands 142 in the head (2 to
prevent leakage of oil from the casing. At their
outermost ends the rods 138 extend into open-
ings in a rotatable shifter sleeve {44 and are
held therein by means of a split ring 146 engag-
ing transverse grooves near the ends of the rods
138. The shifter sleeve {44 is mounted on the
drive shaft 10 for axial sliding movement there-
along. There is no relative rotation between the
shifter sleeve 144 and the shaft (8 since the
shifter rods 138 rotate with the shaft. A non-
rotatable shifter collar 148 is. mounted about.the
shifter sleeve 144 as by means of a ball bearing
assembly 150. A split ring 152 engaged In 2
groove in the sleeve t44 holds the inner race of
the ball bearing in fixed relation to the sleeve
144 and a split ring {54 engages an internal
grcove in the shifter collar 143 to hold the outer
race of the ball bearing against longitudinal
movement relative thereto. The shifter collar
148 is provided with diametrically opposed studs
{56 which are adapted to be continuously en-
gaged within forked ends of a well known valve
shifting lever to effect concurrent axial shifting
movement of the sleeve {44, rods 138, discharge
valve 122, connecting rods 104, connector ring
101 and intake valves 98.

As previcusly described, the discharge control
valve 122 is provided with an enlarged central
opening £30 which establishes communication
hetweern. one end of the chamber within the cas-
ing and the inner side of the slidable discharge
control valve §22. As shown in Fig. 2, the sun
gear 50 Is provided with a plurality of openings
158 extending axially through the web portion of
this gear. Asshown in Figs. 1, 3 and 4, the intake
manifold 79 is provided with a plurality of axially
extending . openings 160 adjacent the central
opening 18 and these openings 180 communicate
with the space adjacens the web portion of the
gear 50. Thepump body 24 is also provided with
pairs of open fluid passages (62 and {63 which
extend transversely through same near the pe-
riphery thereof inwardly of the peripheral flange
28 and circularly between the manifold-securing
bolts 88. Thus it will be seen that open passages
for fluid flow are provided between opposite ends
of the charaber within the casing through. .the

i22 to the intake valve.
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paths defined by the openings 130, 1568, {60, 162
and 183.

As previously described, the intake manifold
78 and the discharge manifold 108 include cen-
tral circular portions of lesser diameter than the
interior of the coupling casing and are also pro-
vided with circularly spaced outwardly extend-
ing ears 12, 14 and 118, 142 respectively. The
spaces between the ears of the manifold plates
are located between the peripheral portions of
the pump body 24 which contain the transverse
openings 162 and 163 and which establish com-
munication between the spaced end portions of
the chamber within the coupling casing {8 and
3¢ adjacent the outer periphery, thus providing
free passageways -for oil from one side of the
pump mechanism to the other.

assume the parts to e in the relative posi-
tions illustrated in Pig. 1, and the coupling cas-
ing partially filled with oil to provide an oil an-
nulus extending radially inward to the line in-
dicated by numeral 178 during the rotation of
the casing when the clutch is driven by the drive
shaft 18 in neutral operation. During such neu-
tral operation the oil will not bhe permitted to
enter the pump inlet ports 64 through the oil
inlet slots 8% since the latter are closed by the
slidable intake control valves 98. During such
neutral operation, the driven shaft 44 will remain
in substantially stationary position while the ro-
tation of the pump body 24 together with the
coupling casing will eause the planetary gears
56 to “roll” about the sun gear 50, thus function-
ing to pump only air from the central zone of
air through the radial air intake passages 80
into the purp inlet ports §4 and, since the latter
are in communication only with the air core
within the azial or central portion of the casing,
the pump mechanism will circulate only air
therethrough and through the discharge mani-
fold passages 128; the cireulated air being freely
discharged through the manifold discharge pas-
sages 128 into the pressure-stabilizing groove 116
and thence through the valve- openings 124 and
125 and through the passages {28 of the dis-
charge control valve 122 into the interior of the
coupling casing. Such circulation of ajr alone
will not be effective to transmit power to the
driven shaft 44 against any appreciable resist-
ance. As the drive shaft 10 and coupling casing
continue to rotate, the valve mechanism com-
prising the three intake control valves 88 and
the single discharge control valve 122 together
with the connector ring i8f and the valve-con-
necting rods {04 may readily be progressively
shifted inwardly as a unit by the shifter rods
138 and their actuating shifter collar {48. Dur-
ing this progressively inward shifting movement
of the valve unit, & progressively decreased quan-
tity of air will be caused to enter the pump to
supply that volume of displacement not filled
by the progressively inereasing quantity of oil
entering the pump through the slots 886. While
the increased quantity of oil is entering the
pump and while simultaneously the discharge
from the pressure—stabilizing groove t1% is being
progressively restricted a progressively increased
resistance to the pumping action will be trans-
mitted to the sun gear resulting in a progressively
jnereased rotation of the driven shaft 44. If the
valve mechanism is then moved inwardly sufii-
ciently far to substantially completely close the
discharge from the pressure—stabilizing groove
116 by the eylindrical portion 128 of the discharge
valve 122, the valves 93 will then have moved
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sufficiently outwardly to completely open the
slots 86, thus admitting the full permissible quan-
tity of oil to flow into the pbump and, since the
oil is under relatively high suction, it will enter
the inlet ports 64 in sufficient volume to supplant
and arrest the flow of the air from the passages
80. Thus the pump will be acting only on oil to
the complete exclusion of air and since the dis-
" charge from the groove 116 is closed extremely
high resistance will be introduced into the gear
system and substantially a 1-to-1 ratio of drive

will be established between the driving shaft 16.

and the driven shafi 44.
Although s single specific embodiment of the

invention is shown and described herein, it is to - .

be understood that the invention is not to be
limited thereto, but shall encompass all modi-
fications falling fairly within the scope of the
appended claims.

I claim:

1. 'In a variable speed hydraulic coupling com-
prising a rotatable casing partially filled with
oil whereby, during its rotation, there is pro-
vided within the casing an outer annular zone of
oil and an inner central zone of air, a driven mem-
ber mounted for rotation coaxial with said casing,
& gear pump type transmission mechanism with-
in said casing having elements operatively con-
necting said casing to said driven member, said
transmission mechanism including a plurality of
fluid inlet ports and a plurality of fluid discharge
ports: the improvement which consists in the
brovision of a manifold plate for said discharge
ports arranged within said casing transverse to
the axis thereof, and having an axially disposed
cylindrical valve seat provided with a- circum-
ferential pressure-stabilizing groove in an inner
. eylindrical wall thereof disposed within the zone
of air, passages in said manifold blate communi-
cating with said discharge ports and with said
bressure-stabilizing groove, a single cylindrical
fluid discharge control valve mounted for axial
movement on said valve seat within the zone of
air, said valve being provided with lateral fluid
discharge passages having inlet openings in the
peripheral wall of said valve, and means con-
nected to said valve extending exteriorly of said
casing, operable during the rotation of said cas-
ing, for axially moving said valve whereby said
inlet openings are progressively shifted relatively
to said bressure-stabilizing  groove to thereby
meter the flow of fluid discharged from said pres-
sure-stabilizing groove through said lateral pas-
sages into said casing, said valve being movable
to a position wherein said inlet openings are not
in registration with said bressure-stabilizing
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groove to thereby arrest the fow of fiuid from

said discharge ports.
2..In a fluid circulation control means for
bower-transmitting bumping means mounted
withm & rotatable casing of a variable spsed
fluid coupling comprising: a fluid intake mani-
fold plate, a fluid discharge manifold plate,
power-transmitting pumping means disposed
within the casing axially between said manifold
plates and provided with a plurality of finid inlet
ports and a plurality of fluid discharge ports,
said manifold plates being mounted within the
casing and extending transversely to the axis of
the casing into an outer annular zone of oil and
into an inner central zone of air when the casing
is rotating, said intake manifold plate contain-
ing a plurality of radially dispesed air intake
bassages extending transversely to the axis of
the casing from their constantly open ends with-
in the zone of air into the zoneg of oil whereat
said air intake passages communicate with said
fluid inlet ports and said intake manifold plate
also containing a blurality of oil intake passages
disposed within the zone of oil having outlet
portions communicating with the outlet portions
of said radially disposed air intake passages: the
improvement which consists of an oil intake con-
trol valve for each of said oil intake passages, an
element operatively connecting all of said oil
intake control valves, a plurality of radially dis-
posed fluid discharge bassages in said discharge
manifold plate extending transversely to the axis
of the casing and communicating at their inlet
ends with said fluid discharge ports, a single
fluid discharge control valve mounted within the
Zone of ‘air for controlling the discharge of fluid
from said fluid discharge passages, means op~
eratively connecting said single discharge control
valve with said element, and means conhected
with said single discharge control valve extending
exteriorly of the casing adapted to impart simul-
taneous movement to all of said valves during the
rotation of the casing.
: SCOTT H. GASCHE.
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